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Question 1 (25 marks) 
The two-span continuous beam shown in Figure Q1 is supported at Positions A, C, and D. 
A concentrated moment is applied at Position B as shown. 
The beam is made from steel with a value of Young's modulus of 205 kN/mm2 and the 
value of Second Moment of Area of its cross-section (about the relevant axis of bending) 
is 1500 cm4. 
a) Determine, using an energy method of analysis, the magnitude and direction of the 
vertical reaction at the support at Position C. (15 marks) 
b) Determine the magnitudes and directions of the vertical reactions at the other two 
supports. (2 marks) 
c) Sketch the Bending Moment Diagram of the beam, and indicate the positions and 
values of Bending Moment at all significant points on the Diagram (8 marks) 
The self-weight of the beam can be ignored. 
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TWO-SPAN CONTINUOUS BEAM 
Figure Q1 
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Question 2 (25 marks) 
The two-dimensional pin-jointed framework shown in Figure Q2 was constructed at an 
ambient temperature of 5 °C without lack of fit in any of its members. During a prolonged 
period of very hot weather, the temperature of all members of the frame was recorded as 
48 °C. 
For all members: Cross-sectional area = 80 cm2 
Young's modulus = 200 GPa 
Coefficient of linear expansion = 12 x 10-5 /°C 
The self-weight of the frame can be ignored. 
a) Determine the nature and magnitude (in kN) of the axial force in member AD when 
the temperature of all members in the frame is 48 °C. (15 marks) 
b) Calculate the magnitude and nature of the axial force in each of the remaining 
members of the frame, and clearly indicate all values and directions of axial 
forces on a diagram of the frame. (4 marks) 
c) Determine the magnitudes and directions of the horizontal and vertical components 
of the reactions at the two supports. (4 marks) 
d) Calculate the maximum value of tensile axial stress (in N/mm2) that is present 





SEM-1, 2016 Final Examination Page 4 of 7 
ENG469 - Structural Analysis .,,..,,..,,..--,,.,,-,,,..,......,..,,,,... 
Question 3 (25 marks) 
A horizontal cantilever is made from a steel 100 mm x 100 mm square hollow section 
(SHS) with 5 mm wall thickness throughout. 
The cantilever is 2.5 m long and subjected to a 20 kN vertical load at its free end (see 
Figure Q3a). The vertical load acts at a horizontal distance of 385 mm from the vertical 








385 mm ,~ 
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WALL THICKNESS • 5 mm 
For steel, assume Young's Modulus= 200 GPa and Shear Modulus= 78 GPa. 
The overall dimensions of the cross-section are 100 mm x 100 mm (as shown in Figure 
Q3b ), and the self-weight of the cantilever can be ignored. 
Question 3 continues overleaf 
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Question 3 ( continued) 
Determine by suitable calculations: 
a) the torsion constant (K) of the cross-section; (6 marks) 
b) the maximum value of torsional shear stress (in N/mm2) present at any point within 
the beam, and state clearly where this occurs; (6 marks) 
c) the vertical deflection (in mm) of the centroid of the cross-section at the free end of 
the beam; (6 marks) 
d) the total vertical deflection (in mm) of the point A located at the outside edge of the 
corner of the cross-section at the free end of the beam, including both elastic 
bending and torsional effects. (7 marks) 
contd. 
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Question 4 (25 marks) 
Figure Q4 shows the cross-section of a steel angle section made by joining two strips of 
plates of different thicknesses. The XX and YY axes pass through the centroid of the 
cross-section. 
a) Identify the exact position of the shear centre of the cross-section and state clearly 
the position of the shear centre with reference to the bottom right-hand corner of 
the cross-section. (2 marks) 
b) Calculate the value of the torsion constant of the cross-section. (4 marks) 
c) Calculate the value of the Product Second Moment of Area about the XX and YY 
axes. (6 marks) 
d) Calculate the values of the Principal Second Moments of Area of the cross-section. 
(10 marks) 
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